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(57) ABSTRACT 

An automatic balancing device including a case body pro 
Vided with a hollow annular member having an outer 
peripheral Side sliding wall face and concentrically mounted 
on a rotation shaft, a plurality of balance Spherical bodies 
which are accommodated within the inside of the hollow 
annular member of the case body and disposed movably in 
a free manner when the rotation body is rotated, and a 
lubricant containing a liquid System lubricant which is 
adhered in a film manner on at least the outer peripheral Side 
Sliding wall face of the case body. The lubricant containing 
a liquid System lubricant may be preferably coated in a 
concentrated manner on the Sliding face, then rotationally 
driving the rotation body and then Suddenly Stopping the 
rotation body to adhere the lubricant in a film manner on the 
outer peripheral Side sliding wall face of the case body. 
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Fig.3 
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Fig.5 

(a) 

Grms 
5 

4. 
D 

3 
.9 

2 
Al 

O 
D 1 

O 

O 250 500 750 1000 1250 1500 
Time 

(b) 
Grims 

5 

s 4. 
D 

3 
.9 

2 
h 

2 
D 1 

O 

O 250 500 750 1000 250 1500 
Time 



Patent Application Publication Jun. 23, 2005 Sheet 6 of 9 US 2005/013284.0 A1 

Fig.6 
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Fig. 7 
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Fig.8 
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AUTOMATIC BALANCING DEVICE AND 
MANUFACTURING METHOD THEREFOR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to Japanese Appli 
cation No. 2003-379117 filed Nov. 7, 2003, which is incor 
porated herein by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to an automatic bal 
ancing device that is constructed to perform automatic 
aligning by canceling a rotation unbalance of a rotation body 
and to a manufacturing method for the automatic balancing 
device. 

BACKGROUND OF THE INVENTION 

0003. An automatic balancing device is constructed Such 
that the rotation unbalance of a rotation body is canceled to 
perform automatic aligning in order to restrict the rotational 
vibration of the rotation body. The automatic balancing 
device is often used in a rotational driving device that is used 
in general industrial machines, home electrical appliances, 
or a various kinds of devices Such as a computer. Various 
types of automatic balancing devices have been convention 
ally proposed. For example, in a device shown in FIGS. 8 
and 9, an automatic balancing device “A” including a 
housing case body 3 in a hollow annular shape is mounted 
on a rotation Shaft 2, which is an output shaft of a motor part 
1. A plurality of balance Spherical bodies 4 are accommo 
dated in a freely moveable manner within the inside of the 
housing case body 3 in the hollow annular shape which is 
installed in the automatic balancing device “A”. 
0004. The respective balance spherical bodies 4 begin to 
move freely by a centrifugal force within the hollow-shaped 
housing case 3 at a rotation Starting time of the motor part 
1. When the rotational speed of the motor part 1 exceeds an 
appropriate operational rotation Speed Such as the resonance 
rotation number “CR', the respective balance spherical 
bodies 4 move along the inner peripheral Sliding wall face of 
the hollow-shaped housing case 3 in an opposite direction 
with respect to the center of gravity position of the rotation 
body including the rotation shaft 2 and the automatic bal 
ancing device “A”, in other words, towards a position 
canceling the rotation unbalance of the rotation body. 
Thereby, the balancing operation of maintaining the rota 
tional balance of the rotation body is performed. The vibra 
tion of the rotation body is decreased and the stabilization of 
rotating State is attained by the balancing operation (cancel 
operation) of the balance spherical bodies 4, i.e., the auto 
matic aligning function as described above. 
0005 The hollow shaped housing case 3 is formed of 
various materials. However, from a viewpoint that a com 
plicated, configuration can be formed at a relatively low 
cost, resin material is often used to form the hollow shaped 
housing case 3 (See, for example, Japanese Patent Laid 
Open No. 2003-235202 and Japanese Patent Laid-Open No. 
2001-263426). 
0006 The plurality of balance spherical bodies 4 accom 
modated in the inside of the hollow shaped housing case 3 
repeatedly and intensely collide or slide on the Sliding face 
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including the outer peripheral Side sliding wall face with an 
operation force depending on the rotational Speed. When the 
hollow shaped housing case 3 is formed of resin material as 
described above, especially the outer peripheral Sliding wall 
face easily wears due to friction, which causes the sliding 
resistance to increase for the balance Spherical bodies 4 by 
a short time and thereby a Smooth Sliding motion may not be 
attained. As a result; the balance Spherical bodies 4 are 
unable to move to the balancing position Sufficiently, which 
causes the rotational imbalance of the rotation body, or 
alternatively the collision noise of the balance Spherical 
bodies 4 may be greater to increase the noise. 

SUMMARY OF THE INVENTION 

0007. In view of the problems described above, it is an 
object and advantage of the present invention to provide an 
automatic balancing device in which balance Spherical bod 
ies can Silently and Smoothly move with a simple construc 
tion. 

0008. In order to achieve the above object and advantage, 
according to an embodiment of the present invention, there 
is provided an automatic balancing device in which a 
lubricant containing a liquid System lubricant is adhered in 
a film-like manner on at least the outer peripheral side 
sliding wall face of the case body within which a plurality 
of balance Spherical bodies are accommodated. According to 
the automatic balancing device having the construction 
described above, the lubricant is adhered so as to form 
uniformly in a film-like manner on the Sliding face by 
satisfactory flowability of the liquid system lubricant con 
structing the (lubricant. Therefore, smooth motion of the 
balance Spherical bodies are Satisfactorily ensured by the 
Sliding lubricating characteristics of the liquid System lubri 
Cant. 

0009. In the automatic balancing device in accordance 
with an embodiment of the present invention, it is preferable 
that a Solid System lubricant is added and mixed in the 
lubricant containing the liquid System lubricant. According 
to the automatic balancing device having the construction 
described above, the Solid System lubricant remains to 
maintain the lubricating ability even when the liquid System 
lubricant is lost by evaporation or Scattering. As a result, the 
lubricating life for the device is lengthened. 
0010. In addition, in the automatic balancing device in 
accordance with an embodiment of the present invention, it 
is preferable to set the viscosity of the liquid system lubri 
cant in the range between about 10 cts (centistokes) and 
about 80 cts. According to the automatic balancing device 
having the construction described above, by appropriately 
Setting the Viscosity of the liquid System lubricant, the 
evaporation and Scattering that occurs due to the centrifugal 
force at the time of rotation when the viscosity of the liquid 
System lubricant is low can be prevented and, in addition, the 
increase of the sliding resistance occurring in the case of 
high Viscosity can be prevented. 

0011 Further, in accordance with an embodiment of the 
present invention, at least the outer peripheral Side sliding 
wall face of the case body in the automatic balancing device 
is formed of resin material whose base material is polycar 
bonate and the liquid System lubricant is a lubricant of a 
fluorine System or an O-olefin System. According to the 
automatic balancing device having the construction 
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described above, the lubricant of the fluorine system or the 
C-olefin System, which is different, for example, from the 
lubricant of an ethylene System, does not corrode the case 
body made of resin material in which polycarbonate is the 
base material and thus the deterioration of the case body is 
prevented. 

0012 Further, according to an embodiment of the present 
invention, there is provided a manufacturing method for an 
automatic balancing device that includes providing a lubri 
cant containing a liquid System lubricant, coating the lubri 
cant in a concentrated manner on the Sliding face including 
the outer peripheral side sliding wall face of the case body, 
then rotationally driving the rotation body, and then Sud 
denly stopping the rotation body to adhere the lubricant in a 
film manner on at least the outer peripheral Side sliding wall 
face of the case body. According to the manufacturing 
method for an automatic balancing device having the con 
Struction described above, the lubricant in a film-like shape 
is easily and uniformly adhered on the Sliding face of the 
case body, and thus the automatic balancing device is 
extremely efficiently manufactured. 
0013 AS described above, the automatic balancing 
device in accordance with the embodiment of the present 
invention is constructed Such that the lubricant containing 
the liquid System lubricant is adhered in a film-like manner 
on at least the outer peripheral Side Sliding wall face of the 
case body within which a plurality of balance Spherical 
bodies are accommodated. Therefore, the Smooth motion of 
the balance Spherical bodies are Satisfactorily ensured by 
Sufficient sliding and lubricating characteristics of the liquid 
System lubricant and thus the automatic balancing device 
with a high degree of performance can be obtained with a 
Simple construction at a low cost, in which the balance 
Spherical bodies can be Silently and Smoothly moved. 
0.014 Further, as described above, in the manufacturing 
method for an automatic balancing device in accordance 
with the embodiment of the present invention, the lubricant 
containing the liquid System lubricant is coated in a con 
centrated manner on the Sliding face including the outer 
peripheral Side sliding wall face of the case body, then 
rotationally driving the rotation body, and then Suddenly 
Stopping the rotation body to adhere the lubricant in a 
film-like manner on at least the outer peripheral Side sliding 
wall face of the case body. Therefore, the productivity of the 
automatic balancing device, which is constructed Such that 
the balance spherical bodies are Silently and Smoothly 
moved, can be easily improved with a high degree of 
performance. 

0.015. Other features and advantages of the invention will 
be apparent from the following detailed description, taken in 
conjunction with the accompanying drawings that illustrate, 
by way of example, various features of embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a perspective view showing a CD-ROM 
or a DVD drive unit as an example of a device to which the 
present invention is applied. 
0017 FIG. 2 is a longitudinal cross sectional view show 
ing a motor with an automatic balancing device used in the 
CD-ROM or DVD drive unit shown in FIG. 1 in accordance 
with an embodiment of the present invention. 
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0018 FIG. 3 is a graph showing improved states of initial 
characteristic according to the relationship between the 
Viscosity and the coating amount when the lubricant in 
accordance with the present invention is used. 
0019 FIGS. 4(a) and 4(b) are graphs showing examples 
of measurement results of the intermittent life in a device 
when the lubricant in accordance with the present invention 
is not used. FIG. 4(a) is a graph when the measuring 
equipment in a vertical installation type is used and FIG. 
4(b) is a graph when a measuring equipment in a lateral 
installation type is used. 
0020 FIGS. 5(a) and 5(b) are graphs showing examples 
of measurement results of the intermittent life in a device 
when the lubricant containing liquid System lubricant in 
accordance with the present invention is used. FIG. 5(a) is 
a graph when the measuring equipment in a vertical instal 
lation type is used and FIG. 5(b) is a graph when the 
measuring equipment in a lateral installation type is used. 
0021 FIGS. 6(a) and 6(b) are graphs showing other 
examples of measurement results of the intermittent life in 
a device when the lubricant containing liquid System lubri 
cant to which Solid lubricant is added in accordance with the 
present invention is used. FIG. 6(a) is a graph when the 
measuring equipment in a vertical installation type is used 
and FIG. 6(b) is a graph when the measuring equipment in 
a lateral installation type is used. 
0022 FIG. 7 is a graph showing an example of a load that 
is applied when the intermittent life test is performed. 
0023 FIG. 8 is a longitudinal cross sectional view show 
ing a constructional example of a rotational driving device 
provided with a conventional automatic balancing device. 
0024 FIG. 9 is an explanatory plan view schematically 
showing the internal State of the hollow housing case body 
in the conventional automatic balancing device shown in 
FIG 8. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0025. An embodiment of the present invention will be 
described in detail below with reference to the accompany 
ing drawings. First, the entire construction of a vertical type 
of a drive unit for CD-ROM or DVD to which the present 
invention is applied will be described. 
0026. As shown in FIG. 1, on a mechanical chassis 11 of 
a CD-ROM drive unit 10 which is constructed in a vertical 
type is mounted a spindle motor part 13 rotationally driving 
an information recording disk 12 as a member to be rotated 
and an optical pickup device 14 irradiating a laser beam to 
the information recording disk 12 to perform writing or 
reading of information. 
0027. The information recording disk 12 is mounted on a 
disk table (see the notational symbol 139 in FIG.2) attached 
to the rotation shaft of the spindle motor part 13. The optical 
pickup device 14 is mounted in a reciprocally movable 
manner on a pair of parallel guide shafts 15, 15 attached to 
a mechanical chassis 11 and is constructed Such that a beam 
emitted from a laser light Source not shown in the drawing 
is irradiated on the information recording disk 12 through an 
objective lens 16 and the reflected light from the information 
recording disk 12 is detected. 
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0028. In one embodiment of the present invention, the 
spindle motor part 13 is constructed as shown in FIG. 2, 
such that a hollow cylinder-shaped bearing holder 132 is 
mounted on a main body frame 131 formed in an approxi 
mately flat plate Shape So as to protrude in a Substantially 
horizontal direction and a bearing member 133 is mounted 
on the inner side of the bearing holder 132 by a press fitting. 
The bearing member 133 is provided with bearing portions 
at two positions in an axial direction. However, Various 
types of bearing memberS Such as an oil retaining slide 
bearing, a ball bearing, a metal bearing or a dynamic 
preSSure bearing device can be adopted as the bearing 
member 133. 

0029. A rotation shaft 134 is rotatably supported at a 
center portion of the bearing holder 132 through the bearing 
member 133 and a stator core 135 comprised of a laminated 
body of silicon steel plates or the like is fitted on the 
circumferential wall face of the Outer periphery Side of the 
bearing holder 132. An insulating layer is formed by coating 
on the Surface of the stator core 135 in a film manner and coil 
windingS 136 are respectively wound around respective 
salient pole parts of the stator core 135 through the insulator 
layer. 

0.030. At a left side position in the drawing where the 
bearing holder 132 protrudes largely from the main body 
frame 131 in the axial direction, the center portion of an 
approximately cup-shaped rotor case 137 which is formed in 
an approximately hollow cylindrical shape is fixed on the 
rotation shaft 134 by preSS fitting or the like. A rotor magnet 
138 formed in a ring shape is fixed on the inner peripheral 
wall face side of an annular circumferential wall part 137a, 
which is the outer peripheral portion of the rotor case 137. 
The inner peripheral wall face of the rotor magnet 138 is 
disposed So as to locate in proximity to close the respective 
salient pole parts of the above-mentioned stator core 135 
from the outside in the radial direction. 

0031) A disk table (turntable) 139 formed of resin mate 
rial, which is nonmagnetic material, in an approximately 
disk-like shape is fixed on a protruding portion of the 
rotation shaft 134 on the left side in the drawing. The disk 
table 139 is fixed by means that its mounting hole formed at 
a center portion is press-fitted to the rotation shaft 134. An 
information recording disk (see the notational Symbol 12 in 
FIG. 1), which is put on the disk table 139, is held in a 
positioned State at the Specified position by an approxi 
mately conical-shaped positioning projection 139a, which is 
convexly formed from the fixing portion toward the left side 
in the drawing. On an apex portion of the positioning 
projection 139a is mounted a chucking magnet 139b as a 
holding magnet formed in a ring plate shape through a 
ring-shaped magnetic yoke plate 139c. 

0.032 The chucking magnet 139b is provided with two 
magnetic poles magnetized in the axial direction and dis 
posed So as to be exposed on the left Side in the drawing 
from the center hole of the information recording disk 12 
held by the above-mentioned positioning projection 139a. 
Therefore, a ring-shaped magnetic yoke plate, which is 
provided on a well-known damper (not shown in the draw 
ing), used as a pressurizing member to the information 
recording disk 12, is magnetically attracted and held, and 
thus the information recording disk 12 is held at the pre 
Scribed position. 
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0033. In the disk table 139 is installed an automatic 
balancing device 20 adjacently in the axial direction for 
balancing the rotation of the rotation body including the 
rotor case 137 and the rotation shaft 134. 

0034. The automatic balancing device 20 is provided 
with an automatic aligning function in which the rotation 
unbalance occurred in the rotation body is cancelled by the 
balancing operation accompanied with mass movement 
when the rotational speed of the motor part 13 exceeds the 
resonance rotation number “CR” of the rotation body. The 
disk table 139 and a main hollow annular member 20a in an 
approximately cup shape formed integrally with the disk 
table 139 are formed of resin material whose base material 
is polycarbonate. A Sub hollow annular member 20b formed 
of a preSS product or the like of nonmagnetic material is 
fitted to the main hollow annular member 20a from the right 
Side in the drawing in the axial direction Such that their 
respective aperture parts face each other and thereby a 
hollow housing case body 20c is constructed. 
0035) The hollow housing case body 20c formed as 
described above is integrally rotated with the disk table 139. 
An annular space for accommodating a plurality of balance 
spherical bodies 20d is formed on the internal side of the 
hollow housing case body 20c. The balance spherical bodies 
20d comprising of an appropriate mass body are accommo 
dated in the annular space in a freely movable manner in all 
directions including the circumferential and radial direction. 
These balance spherical bodies 20d are assembled so as to 
be freely movable in all directions including the radial 
direction and the circumferential direction along the sliding 
face including the bottom wall face of the Sub hollow 
annular member 20b and the outer peripheral side sliding 
wall face 20g of the main hollow annular member 20a. As 
a result, the balancing operation of the rotation body includ 
ing the rotor case 137, the rotation shaft 134 and the like is 
performed. 

0036). In other words, when the rotational speed of the 
Spindle motor part 13 reaches a predetermined appropriate 
operation rotational Speed, mass adjustment is performed by 
means that the balance spherical bodies 20d move in the 
opposite direction with respect to the center of gravity 
position of the rotation body. Namely, the balance Spherical 
bodies 20d move toward an outer position in the radial 
direction as shown in the two-dot chain line in FIG. 2 to 
cancel the rotation unbalance of the rotation body. Thereby, 
the rotation of the rotation body is balanced and the auto 
matic aligning of the rotation body is performed by reducing 
the vibration of the rotation body and thus stabilization of 
rotation is attained. 

0037. A rotation auxiliary member 20e is disposed in the 
inside of the hollow housing case body 20c for regulating or 
assisting the free movement of the respective balance Spheri 
cal bodies 20d. This rotation auxiliary member 20e is 
integrally formed with the disk table 139 in the center side 
area of the disk table 139 and, for example, is formed in a 
Substantially regular polyhedral shape So as to be concentric 
with the disk table 139. 

0038 More concretely, a plurality of planar spherical 
body operating faces 20fare formed on the Outer periphery 
side of the rotation auxiliary member 20e. Each of the planar 
Spherical body operating faces 20f is disposed Such that each 
of the above-mentioned balance spherical body 20d may be 
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able to slid or roll by abutting thereon. Therefore, in the 
range of Slow Speed rotation including at the rotation Starting 
time, each of the planar Spherical body operating faces 20f 
of the rotation auxiliary member 20e slides on each of the 
balance Spherical bodies 20d, and thus a moderated opera 
tion force is applied to the balance spherical body 20d 
toward an upstream Side in the rotational direction. Thereby, 
each of the balance spherical bodies 20d is moved toward 
the outside smoothly. 
0039. In the embodiment of the present invention, the 
dimension of the outer diameter of the spherical body 
operating face 20f formed on the Outer peripheral side of the 
rotation auxiliary member 20e is set to be a diameter of 
about 17.8 mm and the dimension of the inner diameter of 
the Outer peripheral Side sliding wall face 20g of the main 
hollow annular member 20a is set to be a diameter of about 
23.6 mm. The width dimension of the outer peripheral side 
sliding wall face 20g in the axial direction is set to be about 
2.8 mm. Moreover, in the embodiment of the present inven 
tion, the dimension of the Outer diameter of the respective 
balance spherical bodies 20d is set to be a diameter of about 
2.778 mm. Thirteen balance spherical bodies 20d having the 
dimension described above are accommodated in the inside 
of the hollow housing case body 20c. 
0040. A lubricant containing a liquid system lubricant is 
adhered in a thin film shape on the sliding face of the hollow 
housing case body 20c, in other words, the bottom wall face 
of the Sub hollow annular member 20b and the outer 
peripheral side sliding wall face 20g of the main hollow 
annular member 20a. The liquid system lubricant construct 
ing the thin film-shaped lubricant is uniformly diffused on 
the sliding face based on its Satisfactory flowability. Espe 
cially, in the present embodiment, the liquid System lubri 
cant is further more uniformly adhered in the thin film shape 
by means of a method described below. 
0041 Oil Such as a fluorine system or an O-olefin system 
is used as the liquid System lubricant with amount of about 
0.1 mg-5.0 mg. The viscosity of the liquid system lubricant 
is, for example, Set in the range of about 10 cSt (centistokes) 
to about 80 cSt. The reason for the range is that it is necessary 
to prevent evaporation and Scattering due to the centrifugal 
force at the time the rotation occurred in the case of low 
Viscosity and to prevent the increase of sliding resistance 
occurring in the case of high Viscosity. 

0042. In the embodiment of the present invention as 
described above, the lubricant containing liquid System 
lubricant adheres to the Sliding face of the hollow housing 
case body 20c so as to have an uniform film thickness by 
satisfactory flowability of the liquid lubricant. The satisfac 
tory sliding lubricating ability of the liquid System lubricant 
Sufficiently ensures Smooth motion of the balance Spherical 
bodies 20d. 

0.043 Actual initial characteristics of the automatic bal 
ancing device in which the liquid System lubricant is coated 
on the sliding face are measured and shown in FIG.3 as an 
example. The initial characteristic (vertical axis) of vibration 
value in the conventional standard device Pr in which the 
lubricant is not used is shown by the horizontal solid line. On 
the other hand, it is confirmed that the initial characteristics 
(vertical axis) of vibration value in the device in which the 
lubricant in accordance with the embodiment of the present 
invention is coated are improved by means of Selecting the 
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Viscosity (parameter) of the lubricant and the coated amount 
(horizontal axis) in an appropriate range. In other words, it 
is apparent from the measurement results Pa (Viscosity of 5 
cst), Pb (viscosity of 20 cst), and Pc (viscosity of 60 cst) of 
vibration characteristics shown in FIG. 3, that the initial 
characteristic (vertical axis) of Vibration value is clearly 
reduced in comparison with the conventional device, for 
example, when the Viscosity of lubricant in accordance with 
the present invention is Set to be in an appropriate range 
from about 5 cSt to about 20 cSt and the coated amount of the 
lubricant is Set to be in an appropriate range, for example, to 
about 5.5 mg or to about 3.5 mg. 

0044) Next, the results will be described with reference to 
FIGS. 4(a) and 4(b) through 7, which are obtained by 
performing an intermittent life test by using a testing equip 
ment corresponding to a device in a vertical installation type 
like the above-mentioned embodiment while a prescribed 
load is applied. In the intermittent life test, the load is 
applied which, for example, rotationally drives at the Speed 
of 10,300 (rpm) at every other 12.5 second as shown in FIG. 
7. After the load is applied, the motor is detached from the 
testing equipment and attached to the measuring equipment 
to measure the vibration value. After the vibration measure 
ment is performed, the motor is detached from the measur 
ing equipment and reattached to the testing equipment to 
continue the intermittent life test described above. As the 
measuring equipment, both the measuring equipments of a 
Vertical installation type and a lateral installation type are 
used. The vibration value in vertical attitude is measured by 
the vertical installation type measuring equipment and the 
vibration value in lateral attitude is measured by the lateral 
installation type measuring equipment. 

0045. As a result, in the conventional device in which the 
lubricant is not used, both the vibration values (vertical axis) 
in Vertical attitude measured by the vertical installation type 
measuring equipment shown in FIG. 4(a) and the vibration 
values (vertical axis) in lateral attitude measured by the 
lateral installation type measuring equipment shown in FIG. 
4(b) increase rapidly from the elapse of certain time (hori 
Zontal axis). On the other hand, in the device in which the 
lubricant in accordance with the present embodiment is 
used, both the vibration values (vertical axis) in vertical 
attitude measured by the vertical installation type measuring 
equipment shown in FIG. 5(a) and the vibration values 
(vertical axis) in lateral attitude measured by the lateral 
installation type measuring equipment shown in FIG. 5(b) 
are maintained Small almost independently of the lapse of 
time (horizontal axis). The measurement results of the 
intermittent life test shown in FIGS. 5(a) and 5(b) are the 
case when the liquid System lubricant with the Viscosity of 
64 cSt is used. 

0046. In addition, it is confirmed that, during the rotation 
of the automatic balancing device in accordance with the 
embodiment of the present invention, the collision noise 
during rotation is reduced and the noise level in the device 
is remarkably decreased because the liquid System lubricant 
in accordance with the above-mentioned present embodi 
ment is interposed between the respective balance Spherical 
bodies 20d and the sliding face. 

0047. Further, since the oil film of the liquid system 
lubricant is formed on the Surface of the respective balance 
Spherical bodies 20d, rusting on the balance Spherical body 
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20d is prevented and thus Satisfactory characteristics are 
maintained for a long period of time. Especially, in the 
present embodiment, when the lubricant of a fluorine System 
or an O-olefin System is used as the liquid System lubricant. 
The lubricant of the fluorine system or the C-olefin system, 
which is different, for example, from the lubricant of an 
ethylene System, does not corrode the case body 20c made 
of resin material in which polycarbonate is the base material 
and thus the deterioration of the case body 20c is prevented. 
Accordingly, Satisfactory characteristics are maintained for 
a long period of time. 
0.048 Alternatively, the lubricant containing the above 
mentioned liquid System lubricant may further contain a 
solid system lubricant. When the solid system lubricant is 
mixed in the lubricant containing the liquid System lubri 
cant, the Solid System lubricant continues to remain even 
when the liquid System lubricant is lost by evaporation or 
Scattering. Therefore, the lubricating ability can be main 
tained and the lubricating Service life of the device is not 
Shortened. 

0049. When a low-friction solid system lubricant such as 
PTFE, MCA, and graphite is employed, satisfactory slid 
ability can be obtained. However, when an excessive quan 
tity of the solid based lubricant is added, adhesion or 
deposition occurs on the Sliding face including the outer 
peripheral side sliding wall face 20g of the hollow housing 
case body 20c and the sliding resistance may increase. 
Therefore, an appropriate amount of Solid System lubricant 
is used, for example, in the range of about 0.01 mg to about 
0.5 mg to ensure Satisfactory Slidability. 
0050 For example, the measurement results of the inter 
mittent life test shown in FIGS. 6(a) and 6(b) show the case 
that the lubricant of 4 mg with a viscosity of 64 cSt 
respectively containing a Solid lubricant of 10 wt.% and a 
liquid lubricant of 10 wt.% is used. As shown in FIGS. 6(a) 
and 6(b), both the vibration values (vertical axis) in vertical 
attitude measured by the Vertical installation type measuring 
equipment shown in FIG. 6(a) and the vibration values 
(vertical axis) in lateral attitude measured in the lateral 
installation type measuring equipment shown in FIG. 6(b) 
are maintained Small almost independently of the lapse of 
time (horizontal axis). 
0051 When the lubricant containing the liquid system 
lubricant or the lubricant containing the mixture of the liquid 
system lubricant and the solid system lubricant is to be 
attached on the Sliding face of the hollow housing case body 
20c, the lubricant is coated in a concentrated manner on the 
sliding face of the hollow housing case body 20c. The 
concentrated coating of the lubricant is performed at one or 
two spots, for example, appropriately Selected and Specified 
on the sliding face. 
0.052 Subsequently, the rotation body including the hol 
low housing case body 20c is rotationally driven to an 
appropriate rotational Speed, and then the rotation body is 
Suddenly Stopped. Thereby, the lubricant containing the 
liquid System lubricant or the lubricant containing the mix 
ture of the liquid System lubricant and the Solid System 
lubricant Satisfactorily fluidizes along the Sliding face of the 
hollow housing case body 20c. Accordingly, the film of the 
lubricant is extremely easily and uniformly formed and the 
automatic balancing device with a high degree of perfor 
mance is extremely efficiently manufactured. 
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0053. The present invention has been described in detail 
using the embodiments, but the present invention is not 
limited to the embodiments described above and many 
modifications can be made without departing from the 
present invention. 
0054 For example, in the above-mentioned embodiment, 
the present invention is applied to the device that is verti 
cally disposed. However, the present invention can be simi 
larly applied to a device of a lateral installation type or a 
horizontal installation type. 
0055. In addition, in the above-mentioned embodiment, 
an information recording disk is used as a member to be 
rotated. However, the present invention can be similarly 
applied to a device using various types of another member 
to be rotated. 

0056. The present invention described above can be 
widely adopted as an automatic balancing device that is used 
for various rotational driving devices including various 
types of motors for disk drive. 
0057 While the description above refers to particular 
embodiments of the present invention, it will be understood 
that many modifications may be made without departing 
from the Spirit thereof. The accompanying claims are 
intended to cover Such modifications as would fall within the 
true Scope and Spirit of the present invention. 
0058. The presently disclosed embodiments are therefore 
to be considered in all respects as illustrative and not 
restrictive, the Scope of the invention being indicated by the 
appended claims, rather than the foregoing description, and 
all changes which come within the meaning and range of 
equivalency of the claims are therefore intended to be 
embraced therein. 

What is claimed is: 
1. An automatic balancing device comprising: 

a case body which includes a hollow annular member 
having an outer peripheral side sliding wall face and is 
concentrically mounted on a rotation shaft of a rotation 
body constructing a motor part; 

a plurality of balance Spherical bodies which are accom 
modated within an inside of the hollow annular mem 
ber of the case body and at least disposed movably in 
a radial direction and a circumferential direction when 
the rotation body is rotated; and 

a lubricant containing a liquid System lubricant which is 
adhered in a film manner on at least the Outer peripheral 
Side sliding wall face of the case body, 

wherein, when a rotation frequency of the rotation body 
becomes larger than a predetermined frequency, the 
balance Spherical bodies move while contacting on the 
sliding face including the Outer peripheral side sliding 
wall face of the case body to generally align a center of 
gravity of an entire rotation body with a rotation center 
of the rotation body and a rotation unbalance of the 
rotation body is canceled So as to perform an automatic 
aligning. 

2. The automatic balancing device according to claim 1, 
wherein a Solid System lubricant is added and mixed in the 
lubricant containing the liquid System lubricant. 
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3. The automatic balancing device according to claim 1, 
wherein a Viscosity of the liquid System lubricant is Set in a 
range between about 10 cts and about 80 cts. 

4. The automatic balancing device according to claim 1, 
wherein at least the outer peripheral Side sliding wall face of 
the case body is formed of a resin material whose base 
material is polycarbonate and the liquid System lubricant is 
a lubricant of a fluorine System or an O-olefin System. 

5. A manufacturing method for an automatic balancing 
device comprising: 

providing an automatic balancing device including a case 
body which includes a hollow annular member having 
an outer peripheral Side sliding wall face and is con 
centrically mounted on a rotation shaft of a rotation 
body constructing a motor part and a plurality of 
balance spherical bodies which are accommodated 
within an inside of the hollow annular member of the 
case body and at least disposed movably in a radial 
direction and a circumferential direction when the 
rotation body is rotated, wherein, when a rotation 
frequency of the rotation body becomes larger than a 
predetermined frequency, the balance Spherical bodies 
move while contacting on the Sliding face including the 
outer peripheral Side sliding wall face of the case body 
to generally align a center of gravity of an entire 
rotation body with a rotation center of the rotation body 
and a rotation unbalance of the rotation body is can 
celed So as to perform an automatic aligning; 

providing a lubricant containing a liquid System lubricant; 

coating the lubricant in a concentrated manner on the 
sliding face including the Outer peripheral Side sliding 
wall face of the case body; 

then rotationally driving the rotation body; and 
then Suddenly stopping the rotation body to adhere the 

lubricant in a film manner on at least the Outer periph 
eral side Sliding wall face of the case body. 

6. The manufacturing method for an automatic balancing 
device according to claim 5, wherein a Solid System lubri 
cant is added and mixed in the lubricant containing the liquid 
System lubricant. 

7. The manufacturing method for an automatic balancing 
device according to claim 5, wherein a Viscosity of the liquid 
System lubricant is Set in a range between about 10 cts and 
about 80 cts. 

8. The manufacturing method for an automatic balancing 
device according to claim 5, wherein at least the outer 
peripheral Side sliding wall face of the case body is formed 
of resin material whose base material is polycarbonate and 
the liquid System lubricant is a lubricant of a fluorine System 
or an O-olefin System. 

9. An automatic balancing device comprising: 

a case body that includes a hollow annular member 
having an outer peripheral Side sliding wall face and is 
concentrically mounted on a rotation shaft of a rotation 
body constructing a motor part; 

a plurality of balance Spherical bodies that are accommo 
dated within the hollow annular member of the case 
body and at least disposed movably in a radial direction 
and a circumferential direction when the rotation body 
is rotated; and 
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a lubricant containing a liquid System lubricant that is 
coated as a film on at least the outer peripheral Side 
sliding wall face of the case body, 

wherein, when a rotation frequency of the rotation body 
becomes larger than a predetermined frequency, the 
balance Spherical bodies move while contacting on the 
sliding face including the Outer peripheral side sliding 
wall face of the case body to generally align a center of 
gravity of an entire rotation body with a rotation center 
of the rotation body and a rotation unbalance of the 
rotation body is canceled to perform an automatic 
aligning. 

10. The automatic balancing device according to claim 9, 
wherein a Solid System lubricant is added and mixed in the 
lubricant containing the liquid System lubricant. 

11. The automatic balancing device according to claim 9, 
wherein a Viscosity of the liquid System lubricant is Set in a 
range between about 10 cts and about 80 cts. 

12. The automatic balancing device according to claim 9, 
wherein at least the outer peripheral Side sliding wall face of 
the case body is formed of a resin material whose base 
material is polycarbonate and the liquid System lubricant is 
a lubricant of a fluorine System or an O-olefin System. 

13. A manufacturing method for an automatic balancing 
device comprising: 

providing an automatice balancing device inclduing a 
case body that includes a hollow annular member 
having an outer peripheral side sliding wall face and is 
concentrically mounted on a rotation shaft of a rotation 
body constructing a motor part and a plurality of 
balance spherical bodies that are accommodated within 
the hollow annular member of the case body and at 
least disposed movably in a radial direction and a 
circumferential direction when the rotation body is 
rotated, wherein, when a rotation frequency of the 
rotation body becomes larger than a predetermined 
frequency, the balance Spherical bodies move while 
contacting on the Sliding face including the outer 
peripheral Side sliding wall face of the case body to 
generally align a center of gravity of an entire rotation 
body with a rotation center of the rotation body and a 
rotation unbalance of the rotation body is canceled to 
perform an automatic aligning. 

providing a lubricant containing a liquid System lubricant; 

coating the lubricant in a concentrated manner on the 
sliding face including the Outer peripheral side sliding 
wall face of the case body; 

then rotationally driving the rotation body; and 

then Suddenly stopping the rotation body to adhere the 
lubricant in a film manner on at least the outer periph 
eral side Sliding wall face of the case body. 

14. The manufacturing method for an automatic balancing 
device according to claim 13, wherein a Solid System lubri 
cant is added and mixed in the lubricant containing the liquid 
System lubricant. 
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15. The manufacturing method for an automatic balancing peripheral side sliding wall face of the case body is formed 
device according to claim 13, wherein a Viscosity of the of resin material whose base material is polycarbonate and 
liquid System lubricant is Set in a range between about 10cts the liquid System lubricant is a lubricant of a fluorine System 
and about 80 cts. or an O-olefin System. 

16. The manufacturing method for an automatic balancing 
device according to claim 13, wherein at least the outer k . . . . 


